Abstract: This article uses survey data from the German Socio-Economic Panel (GSOEP) to analyze the persistence of educational attainment across three generations in Germany. I obtain evidence of a robust effect of grandparents' education on respondents' own educational attainment in West Germany, net of parental class, education, occupational status, family income, parents' relationship history, and family size. I also test whether the grandparent effect results from resource compensation or cumulative advantage and find empirical support for both mechanisms. In comparison, the intergenerational association between grandparents' and respondents' education is considerably weaker in East Germany and is also mediated completely by parental education. There are hardly any gender differences in the role of grandparents for respondents' educational attainment, except for the fact that resource compensation is found to be exclusively relevant for women's attainment in both West Germany and in East Germany after German reunification and the associated transition to an open educational system.
I
N an influential article, Mare (2011) stated the case for a multigenerational perspective on inequality of educational and status attainment: given the many modes of social influence between members of the extended family other than parents and their own children, the traditional two-generation study of the association between parents' and children's attainment is likely to underestimate the total effect of family background on attainment and the extent of continuity in socioeconomic status within family lineages in modern societies (cf. also Jaeger 2012; Mare 2014 Mare , 2015 Pfeffer 2014; and Solon 2014 for similar recent statements). Even as the central role of the transmission of resources between parents and children is undisputed, it does not follow that the intergenerational transmission of advantage occurs only between parents and their own children (i.e., is "Markovian" in the terminology of Mare). Grandparents and other members of the extended family may influence children's educational or occupational aspirations through their own regular interactions with them, they might take on an active role in caregiving and parenting that affects children's schooling performance directly through supervision of homework and other forms of social support, or they might be a source of additional economic, cultural, or social resources over and above what parents are able to provide within the nuclear family themselves. In any of these cases, however, the traditional parent-child associations will underestimate the true role of family background for attainment and will portray societies as more open than they actually are.
Ziefle Persistent Educational Advantage
As multigenerational data are becoming increasingly available, sociologists and other social scientists have begun to respond to Mare's (2011) call for multigenerational empirical research on social stratification, and as new data is being analyzed and older data is being reexamined, this new wave of empirical research is likely to contribute to a more refined understanding of when, where, and how extended families matter for attainment. Up until quite recently, Warren and Hauser's (1997) landmark study would have been considered a prime empirical confirmation of a "Markovian" model of intergenerational transmission and the resulting focus on parent-child associations in status attainment. Yet, while Warren and Hauser (1997) unambiguously concluded that grandparents had no independent effects on respondents' attainment once parental resources had been controlled for, the general validity of their conclusions is called into question by more recent research that either reexamines the U.S. case or that extends the reach of multigenerational analysis to other countries.
Using the Panel Study of Income Dynamics (PSID) and the National Longitudinal Survey of Youth (NLSY) data instead of the Wisconsin Longitudinal Survey (WLS) that Warren and Hauser (1997) had relied upon, Jaeger (2012) as well as Wightman and Danziger (2014) confirm Warren and Hauser's (1997) core conclusion about the absence of net grandparent effects on children's attainment, whereas both Pfeffer (2014) and Hertel and Groh-Samberg (2014) report net grandparent effects on both educational attainment and respondents' class position. Even more strikingly, Jaeger (2012) , Pfeffer (2014) , Hertel and Groh-Samberg (2014) as well as Wightman and Danziger (2014) all agree that grandparent effects are not uniform across social strata and that net grandparent effects are in fact present in the tails of the (parental or grandparental) status distribution. Consistent with a theory of compensating resources, Jaeger (2012) and Wightman and Danziger (2014) report net grandparent effects on educational attainment among respondents from low-socioeconomic status (SES) households. Pfeffer (2014) and Hertel and GrohSamberg (2014) also find nonlinear effects but report grandparent net effects that occur at both ends of the status distribution. Moving beyond the United States, current research has produced mixed empirical results but in fact mostly leans towards findings of net grandparent effects on attainment. Net grandparent effects on educational or occupational attainment have been reported for such a diverse set of countries as Denmark, Finland, Germany, Sweden, and the United Kingdom Boliver 2013, 2014; Modin, Erikson, and Vadero 2013; Hällsten 2014; Hertel and Groh-Samberg 2014; Lindahl et al. 2015; Møllegaard and Jaeger 2015;  but cf. Erola and Moisio 2007 for negative results in case of Finland), Zeng and Xie (2014) reported conditional net grandparent effects (for coresident grandparents only) for China, and only Bol and Kalmijn (2016) found no grandparent effects on attainment for the Netherlands after controlling for parental characteristics.
As another country case study in this burgeoning field of research, the present article reports on the results of an analysis of intergenerational persistence in educational attainment across three generations in Germany, where respective research has been scarce so far. By looking at educational attainment, my analysis complements Hertel and Groh-Samberg's (2014) recent study of three-generation class mobility among West German men and also obtains evidence of a robust net effect Ziefle Persistent Educational Advantage of grandparents' education on respondents' own educational attainment. I then follow the lead of Jaeger's (2012) and Wightman and Danziger's (2014) research on the United States, and I am able to confirm resource compensation as one mechanism behind net grandparent effects on educational attainment in Germany. However, unlike in the U.S. case, I also find evidence for cumulative advantage as a second mechanism that generates net grandparent effects on attainment among high-SES families in Germany. In addition, unlike Hertel and Groh-Samberg's (2014) earlier study on class mobility, I incorporate data on East German respondents in order to examine three-generation persistence in educational attainment under the former German Democratic Republic's (GDR) socialist education system and also to provide evidence on whether there have been any changes with respect to multigenerational effects on attainment after German reunification. Finally, my study is also the first to systematically explore potential gender differences in the role of grandparents for attainment in Germany.
Theoretical Background

A Review of Current Research
The study of multigenerational processes of attainment is a natural extension of traditional two-generation models of status attainment. Like in standard twogeneration models, multigenerational models proceed from the assumption that (various kinds of) family resources matter for educational or occupational attainment (e.g., Blau and Duncan 1967; Jencks et al. 1972; Bourdieu 1977; Becker and Tomes 1986 ), yet unlike the traditional model, multigenerational approaches do not restrict themselves to the assumption that intergenerational transmission of resources would occur exclusively through the parent-child relationship (cf. Mare 2011 Mare , 2014 Mare , 2015 Jaeger 2012; Pfeffer 2014; Solon 2014) . The distinctive feature of the recent multigenerational attainment research is not, however, that grandparents are thought to matter for attainment but rather how. In the traditional two-generation setup, the implicit theoretical assumption is that the intergenerational transmission of advantage features the "Markovian" (Mare 2011) property of lack of memory: multigenerational attainment processes can, in other words, be represented as a sequence of multiple parent-child transmission chains because at each transmission cycle, data on prior generations is no longer informative once the characteristics of parents have been considered. Another way of expressing the same assumption would be to state that grandparents surely are important for the educational and occupational attainment of their grandchildren, but they are so only because of the investments they made in their own children that, a generation later, have then become embodied as the resources that the parent generation passes on to their children. If grandparent influences exceed this particular level of intergenerational transmission, then multigenerational status attainment can be termed "non-Markovian".
In fact, a string of recent studies from countries like Denmark, Finland, Germany, Sweden, and the United Kingdom Boliver 2013, 2014; Modin et al. 2013; Hällsten 2014; Hertel and Groh-Samberg 2014; Lindahl et al. 2015; Møllegaard Ziefle Persistent Educational Advantage and Jaeger 2015) that all support a "non-Markovian" model of multigenerational attainment by now almost make the original U.S. findings of Warren and Hauser (1997) , Jaeger (2012) , or Wightman and Danziger (2014) an outlier in comparison to other countries. Besides the U.S. case, there is only Zeng and Xie's (2014) study on rural China and Bol and Kalmijns' (2016) research on the Netherlands that likewise find no net grandparent effects on educational attainment once parental resources have been controlled for. And even for the U.S. case, all of the recent studies agree that despite mostly finding no net grandparent effects overall (but cf. Pfeffer 2014; Hertel and Groh-Samberg 2014 for exceptions), net grandparent effects occur in the tails of the parental SES distribution. Both Jaeger (2012) and Wightman and Danziger (2014) report net grandparent effects on educational attainment among respondents from low-SES and low-income households, respectively. Pfeffer (2014) and Hertel and Groh-Samberg (2014) even find net grandparent effects at both the upper and lower ends of the (parental) education and class distributions.
The evidence on grandparent effects among low-SES parents clearly suggests that resource compensation is one key mechanism for how grandparents affect attainment over and above a Markovian two-generation model (cf. Jaeger 2012 in particular). That is, grandparents are evidently able to provide additional support specifically when parents lack essential resources to advance children's attainment, whether because they involve themselves more actively in parenting and childrearing or whether they directly or indirectly transfer the required economic, cultural, or social resources to their grandchildren. As a result of resource compensation, children whose parents experienced downward educational, status, or class mobility relative to the grandparent generation are likely to see higher educational or status attainment outcomes than their peers from similar parental backgrounds who lack access to the extra resources available from high-status grandparents.
The recent findings of broader grandparent effects on educational or occupational attainment for a number of European countries suggest a more general pattern of grandparent influence, however. If, as has been empirically confirmed by now for Denmark, Finland, Germany, Sweden, and the United Kingdom Boliver 2013, 2014; Modin et al. 2013; Hällsten 2014; Hertel and Groh-Samberg 2014; Lindahl et al. 2015; Møllegaard and Jaeger 2015) , there is a positive grandparent effect in the population on average, grandparent resources obviously play a more important role in the intergenerational transmission process than only as compensation in times of hardship. As Mare (2011 Mare ( , 2014 , Jaeger (2012) , Møllegaard and Jaeger (2015) , Bol and Kalmijn (2016) , and others argue, there is in fact little reason why the influence of grandparents should be via parents' own resources only. Over and above any support provided to their own children, grandparents may affect educational and occupational aspirations of their grandchildren through their regular interactions with them, or they may assume direct responsibility for their educational success by sharing some of the tasks in childrearing with parents. So far, there seems to be little empirical support for the idea that successful multigenerational transmission would depend on the quality of the personal relationship between grandparents and their grandchildren, as neither the analyses of Jaeger (2012) using U.S. data nor those of Bol and Kalmijn (2016) for the Netherlands yielded any positive evidence. Zeng and Xie's (2014) research on rural China instead suggests that geographical proximity Ziefle Persistent Educational Advantage may matter more, up to the point of multigenerational transmission occurring only for coresident grandparents in their study. Moreover, the evidence in both Jaeger (2012) and Møllegaard and Jaeger (2015) indicates that multigenerational advantage occurs mostly through cultural transmission, as they obtained the strongest effects for grandparents' level of education in both U.S. and Danish data.
In line with the prominent role of cultural capital in multigenerational transmission, findings of pronounced grandparent effects at the upper tails of the (parental) educational or class distribution in Germany, Sweden, and the United States (cf. Pfeffer 2014; Hertel and Groh-Samberg 2014; Lindahl et al. 2015) might indicate the presence of mechanisms other than resource compensation. Upper-class persistence of educational or class attainment may signal a special role for family wealth as a determinant of attainment (Pfeffer 2011) , as wealth is significantly more unequally distributed than family income, education, or status, and it may thus be a specific predictor of access to high-cost elite educational institutions. On a more cultural interpretation, however, it is also plausible that upper-class persistence results from a process of cumulative advantage (DiPrete and Eirich 2006) , in which the positive effects of parental education and cultural capital are enhanced when being embedded in a broader family environment (of grandparents and other members of the extended family) that is rich in cultural capital itself. This process of cultural cumulative advantage resonates with Lindahl et al.'s (2015) idea of "dynastic" capital but could of course also be expressed in Bourdieu's (1977) terminology as an educational family "habitus" that characterizes an attitude of self-evident educational achievement in families with a lineage of academics. In either case, such a process of cumulative advantage would disproportionately generate net grandparent effects at the top end of the parental education or class distribution because that is where parental and the wider family's resources are able to reinforce each other.
Hypotheses
In the following analysis, I will also focus on the educational side of multigenerational persistence in attainment. As a baseline hypothesis of the analysis, I predict that:
Hypothesis 1 (multigenerational status attainment): Grandparents' (G1) education has a positive effect on children's (G3) educational attainment in Germany, net of parental (G2) resources and socioeconomic status.
This baseline hypothesis follows directly from the general assumption in the multigenerational literature that individuals benefit from economic, cultural, and social resources available in the wider family so that intergenerational transmission is not necessarily restricted to processes occurring within nuclear families between parents and children. For Germany specifically, the principal presence of multigenerational effects is suggested by Hertel and Groh-Samberg's (2014) recent study of three-generation class mobility; related empirical evidence of multigenerational effects on educational attainment has in fact also been an unnoticed byproduct in an exchange between Sixt (2007a, 2007b) and Becker (2007) on the Ziefle Persistent Educational Advantage sustainability of upward educational mobility across three generations. In what follows, I will extend these earlier studies by adding more recent data from the GSOEP and by systematically comparing multigenerational effects on educational attainment among East and West German respondents as well as between men and women in both parts of the country.
Any positive evidence of multigenerational effects on educational attainment results in the question of which mechanisms might be responsible for them. To probe these, I first follow the lead of Jaeger (2012) and predict that:
Hypothesis 2 (multigenerational resource compensation): Grandparent (G1) resources support children's (G3) educational attainment by compensating for deficient economic, cultural, or social resources available in the nuclear (G2) family. By implication, children (G3) of downwardly mobile parents (G2 level of education < G1 level of education) will achieve more positive educational outcomes than other children at the same level of parental (G2) education.
In addition, it is also plausible that cultural capital available in both the nuclear and the extended family is mutually reinforcing in its positive effects on children's educational attainment. This yields:
Hypothesis 3 (multigenerational cumulative advantage): Grandparent (G1) resources support children's (G3) educational attainment by enhancing the value of economic, cultural, or social resources available in the nuclear (G2) family itself. By implication, children (G3) of upwardly mobile parents (G2 level of education > G1 level of education) will achieve less positive educational outcomes than other children at the same level of parental (G2) education.
Taken together, hypotheses 2 and 3 can explain recent empirical findings about multigenerational persistence occurring specifically in the tails of the (parental) status distribution, whether at the lower end as found by Jaeger (2012) and Wightman and Danziger (2014) in the United States., at the upper end as reported in Lindahl et al. (2015) for Sweden, or even at both ends (cf. Pfeffer 2014; Hertel and Groh-Samberg 2014 for Germany and the United States). That is to say, multigenerational resource compensation explains the existence of (strong) grandparent effects in the lower tail of the (parental) educational or status distribution because that is where downwardly mobile parents will disproportionately be located in their own (G2) generation's distribution. Multigenerational cumulative advantage in turn explains (strong) grandparent effects in the upper tail of the (parental) educational distribution, as that is where academic dynasties will be located in their own (G2) generational distribution. Multigenerational persistence at either end of the status distribution may well be caused by other social mechanisms than family education-parental wealth underlying upper-class persistence, for example-but hypothesis 2 and hypothesis 3 detail those two mechanisms of cultural resource compensation and cultural cumulative advantage that will specifically be tested with the subsequent empirical analysis.
Ziefle Persistent Educational Advantage
Within this broad framework of multigenerational persistence in educational attainment, Germany actually represents a particularly interesting test case given the country's political history over the twentieth century. While the former Federal Republic (FRG) naturally falls in line with the United States and other liberal societies in terms of stratification and attainment, the East German GDR represented the deliberate attempt to create a socialist society out of the ruins of Nazi Germany and World War II. Prior to reunification in October 1990, this very much included state socialist educational policies strictly focused on equality of opportunity in terms of providing educational opportunity for working-class children as well as gender equality in access to education and training (Geißler 1983 (Geißler , 1990 (Geißler , 2011 . Other features of the state socialist educational system were the strict planning of educational trajectories that limited family choice about access to upper-level secondary and higher education at the micro level and that prevented any expansion of higher education at the system level, especially since the 1970s (Mayer and Solga 1994; Huinink and Solga 1994; Geißler 2011 ). Since about the same time, political allegiance to the socialist regime also became a noticeable factor in admission to upper secondary and university education (Huinink and Solga 1994; Geißler 2011) . Taken together, the systemic differences between East and West Germany suggest:
Hypothesis 4 (weak multigenerational attainment in East Germany): The GDR's socialist educational policies restricted families' effectiveness in transmitting resources to affect children's (G3) educational attainment across generations relative to the FRG's open educational system. By implication, this extends to multigenerational effects between grandparents (G1) and children (G3).
In that context, the historic event of German reunification in 1990 in fact provides yet another informative contrast. Because the data of the present analysis include East German respondents who entered secondary education (the decisive stage in Germany's tracked schooling system) prior to reunification as well as respondents who entered secondary schooling after reunification, it is possible to observe potential (relatively sudden) changes in multigenerational educational attainment after the removal of state socialist restrictions on educational trajectories. If socialist policies of either planned access to higher education or political restrictions on higher education entry were relevant, one might expect:
Hypothesis 5 (increasing multigenerational attainment in East Germany after reunification): With the transition to an open educational system after German reunification, family leverage to affect children's educational outcomes should have increased. By implication, this extends to multigenerational effects between grandparents (G1) and children's (G3) educational attainment.
Data and Methods
Data
For the subsequent empirical analysis, I use survey data from the German SocioEconomic Panel (GSOEP) for the years 1984-2013 (survey waves A-BD). The GSOEP was started in former West Germany in 1984, was extended to East Germany immediately after German reunification in 1990, and has now been in continuous operation as an annual panel survey that is representative of the residential population in Germany for more than 30 years (Wagner, Frick, and Schupp 2007) . The GSOEP collects a wealth of information on respondents' family background, and with the maturation of the survey this information on social background can now be linked across three generations (cf. the earlier studies of Sixt 2007a, 2007b ; Hertel and Groh-Samberg 2014 for similar approaches). As a household survey, the GSOEP intends to trace the life course of every member of a survey household and retains respondents as members of the survey's target sample even after the original survey household may have dissolved. For all respondents whose family of origin has already been a GSOEP survey household, it is therefore possible to construct a three-generation mobility dataset (even as children may have moved out of the parental home) from linking the information on grandparents' (G1) socioeconomic status that was retrospectively collected in the parent (G2) generation to the records of the children (G3) generation. As a result, the intergenerational GSOEP dataset combines prospectively collected data on current (G3) generation outcomes with information on parents' (G2) socioeconomic status that is collected through both retrospective and prospective survey elements and retrospective information on grandparents' (G1) socioeconomic status collected in parent (G2) generation survey interviews (cf. Mare 2015 for an extended discussion of the advantages and disadvantages associated with alternative multigenerational data structures).
For the present analysis, I construct such a three-generation dataset from the GSOEP that includes all GSOEP respondents from birth cohorts 1967-1992 who have participated in the GSOEP up until at least their 21st birthday and for whom at least one parent has been a GSOEP respondent. 1 This choice of sample allows me to observe children's (G3) educational outcomes up until the completion of upper secondary education (Abitur), which is usually taken at ages 18 or 19 and which corresponds to the key branching point between academic and nonacademic trajectories in Germany's tracked educational system. Setting a sufficient age threshold to also observe the eventual completion of a university degree would reduce the available sample size by about half in the present context and is therefore not pursued further. Implicitly, it is in fact safe to assume that the broad majority of German students who complete an Abitur degree will also move on to some type of tertiary education studies and eventually complete a tertiary degree. For the current sample, fully 77 percent of all Abitur degree holders have taken up some form of tertiary education by age 21, and this number is even 83 percent in the (smaller) sample of respondents who have already reached age 25 at the point of their last survey interview.
In line with its decisive role in the German educational system, I use the probability that current (G3) generation respondents complete upper secondary education Ziefle Persistent Educational Advantage (i.e., hold an Abitur degree) as the dependent variable of the analysis. To address intergenerational educational persistence, I record grandparents' (G1) and parents' (G2) level of education as measured by the CASMIN scale (Braun and Müller 1997; Brauns and Steinmann 1999) . For grandparents, I use the highest level of education of any of the four grandparents on both the maternal and the paternal family side. 2 For parents, I also define the highest level of education within the nuclear family and include mother's level of education as an additional mediator. Besides parental education, the analyses incorporate measures of parental social class, parental occupational status, family disposable income, parents' relationship history, and family size as potential mediators of the association between grandparents' (G1) level of education and respondents' (G3) educational attainment.
For parental social class, I derive an eight-category measure that proxies the well-known EGP class scheme from a direct survey question on respondents' class position ("berufliche Stellung"), as this results in considerably fewer missing values than using the actual EGP scheme based on the detailed occupational data. Parental occupational status is measured as the highest score of either the father's or the mother's detailed occupation on the International Socio-Economic Index (ISEI) (cf. Ganzeboom and Treiman 1996) . For family income, I first convert all income data as relative to the median equivalent income in any given year and then compute the average household net equivalent disposable income in the family of origin in respondents' youth and adolescence (i.e., while respondents had been between 11 and 20 years old). 3 In addition, I use the proportion of years that respondents were living with both parents between the ages of 6-18 as an indicator of parental (G2) family stability during respondents' childhood and adolescence, and I also record the number of siblings as an indicator of family size. At the respondent (G3) level, all analyses furthermore control for gender, parity status, immigration status (1 st and 2 nd generation migrants vs. autochthonous majority population), and the region (East vs. West Germany) that respondents were growing up in. 4 For all parental covariates other than education, I also define missing value indicators to be included in the statistical models as technical variables to ensure a consistent and reasonably large sample size for analysis. 5 Appendix Table 1 in the online supplement provides the descriptive statistics for all the covariates used in the analysis.
Statistical Analysis
Under these restrictions, I retain a multigenerational sample of around 6,400 GSOEP respondents from birth cohorts 1967-1992, for whom there is valid information on their own (G3) educational attainment by age 21, their parents' (G2) educational attainment, as well as their grandparents' (G1) level of education and all other covariates as defined before. 6 For this sample, I analyze the probability of attaining upper secondary education (i.e., an Abitur degree) using binary logistic regression models. I first estimate the gross association between grandparents' (G1) education and respondents' (G3) educational outcomes from a model that excludes any parental (G2) generation covariates and then include them in a second step in order to estimate the net (multigenerational) grandparental influence on respondents' Ziefle Persistent Educational Advantage educational attainment, controlling for mediation via parental resources. 7 In an earlier analysis, Sixt (2007a, 2007b ) obtained evidence of multigenerational effects when only parental education was controlled for but insignificant grandparent effects in the full model that included occupational prestige, family income, levels of education for both partners, and an additional measure of cultural capital. As a potential replication, I present evidence from two variants of the net multigenerational model, in which I first control for (both) parents' education only and then add the full set of parental (G2) generation controls in a second variant. I conduct all analyses separately for the East and West German sample and also provide gender-specific results to explore potential gender differences in the importance of grandparents for attainment. 8 Finally, I also conduct separate analyses for East German respondents who entered secondary schooling either before or after German reunification in order to test for the presence of institutional constraints on the multigenerational persistence of educational attainment in the former GDR's state socialist educational system.
To further examine the mechanisms behind multigenerational attainment processes, I then test whether the observed multigenerational effects on educational attainment result from either resource compensation, cumulative cultural advantage, or both. This test builds on the fact that data on educational mobility between the grandparent and parent (G1-G2) generation provides a measure of the (superior) cultural capital of the extended family that may affect educational attainment in the respondent (G3) generation. If multigenerational resource compensation is a relevant mechanism, the returns to downward educational mobility in the G2 generation (in terms of G3 attainment) will be less negative than if the family had been at the G2 level of education in both (G1 and G2) generations because grandparents will be able to provide superior cultural resources to help respondents' (G3) attainment in the former constellation but not in the latter. Upward educational mobility in the parental (G2) generation will, in turn, be informative about the presence of dynastic cultural capital resulting in cumulative advantage for respondents' (G3) educational trajectories. If the (G3) returns to parental (G2) educational resources are higher in established, well-educated (G1-G2) families than in families in which parents have been upwardly mobile to reach their G2 level of education, then cultural resources that are available in the extended family are mutually reinforcing in their positive impact on respondents' (G3) attainment.
Empirical Results
Multigenerational Persistence in Educational Attainment in Germany
As a first step in the analysis, I explore whether there is empirical evidence of multigenerational effects on respondents' educational attainment in Germany. Table  1 has the relevant results from a first series of logistic regression models that relate respondents' (G3) probability of obtaining the Abitur degree to grandparents' (G1) educational resources as well as parents' (G2) socioeconomic characteristics. In the first model of Table 1 (model A), I estimate the gross association between grandparent (G1) education and respondents' (G3) educational outcomes, while the second model (model B) provides a first estimate of net grandparent effects controlling for parental (G2) education, and the third model (model C) provides the second variant of net grandparent effect estimates that incorporate the full vector of parent (G2) characteristics. All three models are estimated separately for East and West German respondents, as well as separately for sons and daughters within either region. Model A shows a statistically and substantially significant association between grandparents' (G1) resources and respondents' (G3) educational outcomes in both parts of Germany. Expressed in terms of the implied average marginal effect (AME), the probability of obtaining the Abitur degree increases by more than five percentage points for each level of education on the CASMIN scale that grandparents have been able to attain in West Germany and still 3.5 percentage points per level of grandparents' education in East Germany. 9 Moreover, there is no evidence of Ziefle Persistent Educational Advantage any gender difference in the importance of grandparents, as the estimated effects are exactly equal for both sons and daughters in the current (G3) generation in West Germany and slightly-but not significantly-different between sons and daughters in the East German sample. The difference between East and West Germany is meaningful and statistically significant, however. As a first confirmation of hypothesis 4, the gross association between grandparents' and respondents' level of education is stronger in West Germany than in East Germany.
The same regional pattern is evident in models B and C of Table 1 that report my estimates of grandparent effects net of any mediating effects of parental (G2) resources. Irrespective of whether I control for parental education only (model B) or for the full set of parent-level controls available in the analysis (model C), the estimated effects are always larger among West German respondents than among East German ones, and these differences are statistically significant. In fact, the results provide no convincing evidence for any kind of multigenerational (nonMarkovian) influence of grandparents in East Germany at all. After controlling for parental education (in model B), a small positive effect of grandparent education remains (in the order of an AME of +0.7 percentage points per CASMIN level), but the effect is no longer statistically significant. In model C, when all parental (G2) characteristics are being controlled for, there is no net effect of grandparent resources at all.
In contrast, multigenerational attainment is evident in the West German sample, confirming both hypothesis 1 and earlier results of Hertel and Groh-Samberg (2014) for the attainment of class positions. Accounting for the intergenerational transmission between grandparents' (G1) and parents' (G2) education still results in a net grandparent effect in the order of an AME of +1.5 percentage points per level of grandparent education (in model B), and this effect is further reduced somewhat (to an AME of +1 percentage point per level of grandparent education) but not completely eliminated by the full set of parent-level controls in model C. Multigenerational effects on attainment appear to be about equally relevant for men and women in the West German sample in substantive terms, although the estimate marginally fails to reach conventional levels of statistical significance among women in the final model (model C). The full set of coefficient estimates from the final model is documented in Table 2 but not discussed further at this point. The empirical estimates for parental education, class, or family income effects correspond to standard findings in the German and international literature on educational inequality.
Mechanisms of Multigenerational Persistence: Resource Compensation, Cumulative Advantage, or Both?
Given the evidence on multigenerational patterns of attainment (at least for West Germany), it is of interest to examine whether resource compensation or cumulative advantage might be mechanisms that generate the net effects of grandparent resources on current generation educational attainment. As was discussed before, educational mobility in the parental generation (i.e., G1-G2 mobility) is a critical indicator of the cultural resources available in respondents' extended family. Where (G2) education, this means that grandparents are able to provide compensating resources that support respondents' (G3) educational attainment. And, if current (G3) generation respondents from upwardly mobile parents are less successful in schools than other students at the same level of parental (G2) education, this means that respondents benefit from dynastic cultural capital and mutually reinforcing advantages in an education-rich family environment. Much as in other Western countries, education expanded dramatically in both parts of Germany over the twentieth century. Empirically, upward mobility between the grandparent (G1) and parent (G2) generation is therefore much more prevalent than downward educational mobility in both East and West Germany. Overall, 50 percent of West German parents have been upwardly mobile in terms of educational attainment relative to the grandparent generation and, with educational expansion occurring a decade earlier in East Germany, even slightly more than 60 percent of parents in East Germany. In the other direction, around one in six parents in East Germany has attained a lower level of education than the grandparent generation, and about one in eight parents did so in West Germany. Of course, G1-G2 educational mobility is correlated with parental (G2) educational outcomes. As Figure 1 shows, downwardly mobile parents mostly end up in the nonacademic tracks of the German educational system (HS/RS and VT, respectively), while upwardly mobile parents actually are in the majority among parents who obtained a degree in the academic tracks of the system (ABI and UNI in Figure 1 ). In both East and West Germany, more than 60 percent of parents with an academic-track degreeeither an upper secondary Abitur degree or, in most cases, a tertiary education degree-have been upwardly mobile relative to the nonacademic level of education in their (G1) family of origin. At the other end of the educational distribution, slightly less than 20 percent of parents with completed vocational training (the dominant nonacademic outcome in both parts of Germany) in East Germany have been downwardly mobile relative to the educational level of their (G1) parents; in West Germany, the corresponding figure is not quite 10 percent. Furthermore, the group with the lowest educational qualifications (no vocational degree) has a share of about one quarter of (G2) parents who have been downwardly mobile relative to the educational attainment of their (G1) parents in West Germany, and there also is a certain proportion of downwardly mobile parents in the Abitur category without completed tertiary degree (ABI) in West Germany. 10 Figure 2 provides first descriptive evidence that G1-G2 educational mobility in the parental generation is relevant for educational attainment in the current (G3) generation. More specifically, Figure 2 shows the probability of obtaining an Abitur degree by the combined G1-G2 pattern of educational attainment in respondents' family of origin. Using a binary indicator for whether (grand)parents already completed the Abitur, Figure 2 shows two key facts: first, parental (G2) education matters strongly for respondents' (G3) attainment, irrespective of grandparent (G1) education. The probability of attaining the Abitur is between 70 percent to 80 percent in the two rightmost groups in West Germany (G2 with at least upper secondary education) but only between 30 percent to 40 percent in the two other groups (G2 without upper secondary education; cf. Becker 2007 for similar earlier results based on German Life History Study data). And, despite being a socialist educational system up until German reunification, this contrast is actually quite similar among East German respondents. A second contrast is more interesting in the present context, however: within each level of parental (G2) education, current (G3) generation respondents from a highly educated G1 family also have a higher probability of completing upper secondary education. In West Germany, the difference is some 10 percentage points at both ends of Notes: G1: grandparents; G2: parents; A/-A: at least one/no family member in G1/G2 generation holding an upper secondary (Abitur) degree. Whiskers represent 95% confidence intervals around the probability estimate. Source: GSOEP 1984 the educational distribution, in East Germany, there is a similar 10-percentagepoint difference among non-academically trained (G2) parents but no observable difference at the upper educational end. Descriptively, this suggests the presence of both multigenerational resource compensation and cumulative cultural advantage in West Germany but resource compensation only among East German respondents.
I turn to regression modelling to test this descriptive finding more formally. The respective regression evidence is presented in Table 3 , following the same setup as before. In contrast to the regression model used in Tables 1 and 2 , however, I now utilize a relative measure of parental education that expresses the degree of parental (G2) educational mobility relative to the grandparent (G1) generation. Also, I distinguish between upward and downward parental educational mobility in order to permit a test of potential asymmetries in the effects of mobility: as was discussed before, the cumulative advantage mechanism implies the prediction of a negative effect of upward mobility (hypothesis 3), while the resource compensation mechanism predicts a positive effect of downward mobility in the parental (G2) Notes: G: grandparents (G1); P: parents (G2). All models control for full gender and birth cohort interactions, parity and immigration status (equivalent to model B in Table 1 ). Cluster-corrected standard errors in parentheses; †p < 0.01; * p < 0.05, results from one-sided tests for hypothesis 2 and hypothesis 3. Source: GSOEP 1984 generation (hypothesis 2). The regression models of Table 3 test these predictions using the second (model B) specification from Table 1-i.e., the regression model that includes measures of parental education (highest and mother's education) only. For West Germany, the results are little changed by using either variant of the two, net grandparent effect specifications (models B and C), yet for East Germany, the variant making smaller demands on the data seems preferable given the small sample size available for the analysis and the low statistical power that results from using the full covariate specification. With this setup, the regression analyses broadly confirm the earlier conclusions from the descriptive data presented in Figure 2 before. For both hypotheses, the effect of grandparents' (G1) level of education provides the benchmark estimate. Given the fact that the model of Table 3 controls for both upward and downward educational mobility in the parental (G2) generation relative to the grandparent (G1) generation, the implicit reference category is parents who have not been educationally mobile relative to the grandparent generation. In Table 3 , the coefficient for grandparent (G1) education therefore provides an estimate of the joint effect of grandparents' education and parents attaining the same level of education as their grandparents. For both East and West German respondents, this joint effect is sizeable, amounting to an AME of +8 percentage points per level of joint G1-G2 education in West Germany and even +10 percentage points in East Germany. There are no gender differences in the effect size in West Germany, but the G1-G2 stable education effect is slightly larger among daughters than among sons in East Germany.
The hypothesis tests for resource compensation and cumulative cultural advantage now compare the effects of parental educational mobility on respondents' attainment relative to the benchmark of respondents' educational attainment in families of origin with stable (G1-G2) educational outcomes. Resource compensation (hypothesis 2) is present when the returns to G2 downward mobility are less than the benchmark: in this case, the current (G3) generation is to some degree protected from the negative implications of parents' (G2) educational attainment because their own attainment suffers less than if both the G1 and G2 generations had always been at the G2 level of education only. Cumulative cultural advantage (hypothesis 3) is present when the returns to G2 upward mobility are less than the benchmark: in this case, the current (G3) generation does not gain as much (in terms of their own educational opportunities) by parents' (G2) individual educational mobility than if both the G1 and G2 generations had always been at the G2 level of education already.
Empirically, the data provide clear support for the presence of both resource compensation and cumulative cultural advantage among West German families but (not surprisingly, given the absence of a main multigenerational effect in the analyses of the preceding section) tentative evidence only for the presence of some resource compensation in East Germany. For West Germany, the evidence is very clear and consistent. The (positive or negative) effects of parental (G2) educational mobility are always smaller than the benchmark estimate. The differences in AMEs are in the order of 1-1.5 percentage points and statistically significant at conventional levels. 11 The only exception is the lack of evidence for any resource compensation among current (G3) generation West German men. In conclusion, there is clear evidence for cumulative cultural advantage among both sons and daughters in West Germany, but only daughters seem to benefit from multigenerational influence in the sense of resource compensation. Interestingly, the exact same conclusion on the relevance of resource compensation for daughters emerges in the East German data despite the fact that no multigenerational effects had been discernible overall. Yet, specifically for G3 daughters (but not for sons), there is evidence of resource compensation even in the East German sample. Compared to the benchmark estimate of an AME of +10 percentage points increase in the probability of attaining the Abitur, daughters in East Germany lose less from parental (G2) downward mobility in terms of their own educational opportunities. The AME is only at -7.5 percentage points per level of downward mobility, and the difference to the benchmark is statistically significant. There is no comparable evidence among East German men, and there Ziefle Persistent Educational Advantage also is no evidence for cumulative cultural advantage among either men or women in East Germany.
Changes in Multigenerational Persistence in East Germany after German Reunification
As a final step of the analysis, I explore whether there have been any changes in these multigenerational patterns of attainment in East Germany in the wake of German reunification. If the GDR's socialist education system has placed effective constraints on the abilities of families to foster their offspring's educational attainment, it is conceivable that family background effects have become stronger with the transition to an open educational system as characteristic for West Germany and other Western economies. To explore any immediate effects of this historic transition, I replicate all of the above analyses for the East German sample after dividing it further into the older group of birth cohorts 1973-82 and the younger half of the sample consisting of birth cohorts 1983-1992. As students enter secondary education between the ages 10 and 12 in both West and reunified Germany (but not in the former GDR), the latter group consists of all birth cohorts that entered secondary education after reunification in 1990. Given Germany's tracked educational system, the implication is that the younger cohort made one of the most decisive educational transitions (between enrolling in the academic-track Gymnasium or any other lower or intermediate secondary schooling options) already under post-reunification conditions. Table 4 summarizes the results of the analysis. Not surprisingly, given the weak evidence for multigenerational attainment in the East German sample overall, there are few significant effects in either of the two subsamples, which are also becoming quite small. But even when taken as tentative evidence, one interesting gender difference emerges from this detailed analysis. Specifically, while there is little difference between the two periods in terms of the gross G1-G3 association (model A) or the net G1-G3 association (model B) controlling for parental education, it appears that some multigenerational influences have been present among sons prior to reunification but are now more present among daughters. The effect estimates in model B fail to reach any conventional level of statistical significance, but the detailed analysis of resource compensation versus cumulative advantage provides an interesting hint at a change in the multigenerational nature of attainment processes. In the birth cohorts prior to reunification, sons were benefitting from cumulative cultural advantage but not daughters. After reunification, the cumulative advantage among sons is gone, but a multigenerational pattern of G1 resource compensation in favor of daughters-but not sons-has emerged in East Germany.
Summary and Conclusions
The present analysis has added a case study of educational attainment in Germany to the burgeoning literature that has begun to examine multigenerational processes of status attainment. My results confirm and complement Hertel and Groh-Samberg's (2014) recent study of class mobility by providing evidence of a multigenerational effect of grandparents' education on current generation educational outcomes in West Germany. My analysis also confirms earlier results of Sixt (2007a, 2007b) and Becker (2007) , who obtained multigenerational effects on educational attainment among older birth cohorts in West Germany but had not fully noticed the broader theoretical implications of their results at the time.
Going beyond any of the available studies, the present article has been the first to extend the analysis of multigenerational effects to East Germany and has also incorporated a first exploration of gender differences in the presence and source of multigenerational effects on attainment.
To shed light on the social mechanisms that generate multigenerational effects on status attainment, I distinguished between multigenerational resource compensation and cumulative cultural advantage, and I provided an empirical test for the presence of either mechanism in the data. For West Germany, I have been able to confirm the presence of both resource compensation and cumulative advantage in the empirical analysis. Indirectly, this evidence in fact offers an explanation for Hertel and Groh-Samberg's (2014) finding of stronger multigenerational attainment in either tail of the parental distribution in their analysis of class mobility in Germany: resource compensation is disproportionately relevant in the lower end of the parental status distribution, whereas cumulative cultural advantage generates multigenerational persistence in the upper tail of the parental status distribution, and combined they are able to potentially explain the pattern identified by Hertel and Groh-Samberg (2014) . The distinction between resource compensation and cumulative cultural advantage might also provide a framework for thinking about possible cross-country differences in terms of where in the distribution multigenerational effects on attainment become important that are apparent in the recent studies of Jaeger (2012), Pfeffer (2014) , Hertel and Groh-Samberg (2014) , and Wightman and Danziger (2014) .
In that respect, the empirical findings from the intra-German regime contrast between the open educational system of West Germany and the state socialist educational system of the former GDR are of considerable interest. Empirically, the bivariate association between grandparents' education and respondents' educational outcomes is significantly weaker among East German families than in West Germany; also, unlike in West Germany, there is no evidence for multigenerational effects on educational attainment in East Germany at all once parental resources have been controlled for. As a result, extended family lineage has indeed been less consequential for respondents' educational attainment under the East German state socialist system than in West Germany's liberal society.
There is in fact an interesting gender aspect to these findings as well as to the larger analysis. Gender differences in the strength of multigenerational effects on attainment are small overall, but there is clear empirical evidence that grandparent resource compensation seems relevant only for daughters' attainment and not for sons'. This pattern is obvious in the West German data but has also emerged right after German reunification among respondents from younger birth cohorts in East Germany. Sons instead benefit more clearly from multigenerational effects of the cumulative cultural advantage type. Interestingly, cumulative cultural advantage
